We recently experienced a case of intestinal myiasis caused by maggots of fly, Sarcophagidae. A 61-year-old Japanese man presented in August 2015 with a 2-day history of diarrhea and white maggots in his stool. Two days before his presentation, he took Chinese noodles and lettuce. At his presentation, we observed a number of discharged insect bodies in his stool. The insect bodies were identified as the larvae of the 3 rd instar flesh fly Sarcophagidae based on macroscopic and microscopic examinations. We finally diagnosed as intestinal myiasis due to the fact that the patient had the insect bodies mixed in his diet, lettuce. A few days after the treatment with antibiotics, his symptoms disappeared. Accurate diagnosis of intestinal myiasis in developed countries is necessary to avoid ineffective treatment.
Introduction
In 1840, the Reverend Frederick William Hope first coined the term "myiasis" to refer to diseases resulting from dipterous larvae [1] [2] . Hope [3] described several cases of myiasis from Jamaica caused by unknown larvae, one of which resulted in death. Myiasis is an infection by a fly maggot in the living or necrotic tissues of vertebrae [4] . This is different from those caused by other insect larvae.
Myiasis occurs in several tissues, such as skin, nasopharynx, digestive tract, ear canal, vagina, urinary tract, and wound (traumatic or operative) [4] - [7] . Depending on the behavior, there are facultative and obligatory myiases. Frequently reported cases are from tropical countries and the most common infestation is by Cordylobia anthropophaga from Africa or Dermatobia hominis from South America [5] [8] . Based on an elegant review by Sueyoshi [9] in 2015, a total of 209 cases of facultative myiases have been reported in Japan. As to intestinal myiasis in Japan, more than 60 cases have been reported since 1900, and the number of cases has been reduced because of the improvement of nutritional and sanitary conditions. This rare disease, intestinal myiasis, is considered to be mainly caused by oral ingestion of the insect bodies. The symptoms disappear with excretion of worms by conservative medical treatment. The disease is therefore passed without aware of the insect bodies in food or stool. We report here this rare case with a review of the literature. This case report deals with the laboratory diagnosis of intestinal myiasis by macroscopic and microscopic observation of the larvae of the 3 rd instar flesh fly Sarcophagidae in the stool.
Case Report

Case Presentation
A 61-year-old Japanese man who had a past medical history of type 2 diabetes mellitus and high blood pressure visited our hospital in August 2015, because of diarrhea and white worms (10 mm length) in his stool. Two days before his presentation, he took Chinese noodles and raw vegetables, including lettuce. At his presentation, we observed a number of discharged insect bodies in his stool. His physical, hematological, biochemical, urinary, and abdominal X-ray examinations were within normal limits. Insect bodies were not found in stools of his family, Microscopic examination of the discharged insect bodies in his stool revealed that the insect bodies were larvae of the 3 rd instar flesh (Sarcophagi) fly. We finally diagnosed as intestinal myiasis due to the fact that the patient had lettuce in his diet containing the insect bodies. A few days after the treatment with an antibiotic (levofloxacin), his symptoms disappeared and worms were not observed in his stool during a year of follow-up.
Identification of the Insect Bodies in the Stool
The maggots were picked up from the stool specimen, washed in physiological saline and fixed in 10% buffered formalin. Macroscopic examination before fixation revealed small, white, segmented worm-like outward appearance about 10 mm length ( Figure   1 ). The worms were then mounted on a glass slide and examined carefully under a NIKON stereomicroscope (NIKON SMZ1000, Nikon Co., Tokyo, Japan) and photo- pairs of tubercles (three above and three below). The posterior spiracles were located inside a fossa (hidden spiracles), which is the characteristic feature of Sarcophaga species [10] . On the basis of the morphological examination (Figure 3) , the larvae were identified as the genus Sarcophaga, and three parallel slits indicating the third instar larvae [11] . Cephalopharyngeal skelton had the mouth hooks arising each from the thick base with a prominent dorsal angle and a blunt ventral process (Figure 4 ). The para-stomal sclerites were observed in lateral view. There had a two slender rods projecting forward from the pharyngeal sclerite over the hypostomal sclerite. Anterior spiracles ( Figure 5 ) had short stalks and 11 -14 branches.
Discussion
We report a Japanese case of intestinal myiasis. Cases of intestinal myiasis, which are described briefly in the major text books of Parasitology, have sporadically reported in Japan. More than 100 cases of intestinal myiasis in Japan have been reported during the period from 1900 to 2010 [9] . Although intestinal myiasis frequently occurs after taking rare meat, only a few cases of intestinal myiasis have recently been reported in Japan. In the present case, the fly larva was identified as the larva of Sarcophaga peregrina (Japanese name: senchi nikubae) on the basis of the morphological appearance of the spiracle pattern of posterior of the third instar. In Japan, this fly is commonly found as the Figure 3 . The posterior spiracles are surrounded by incomplete ventrally, lightly sclerotized peritreme; it is nearly straight on the mesial side, but is strongly curved or bent laterally, in addition to, the peritreme without button, also its extended between slits in upper region, the slits are not straight. family background and a garbage dump [9] . Although myiasis in Japan decreases by improvement of the environmental health, various cases of myiasis, including pediatric or hospital-acquired cases, such as patients in the Intensive Care Unit (ICU), have recently been reported [12] - [15] .
Myiasis of different tissues has been reported in various regions of the world. Intestinal myiasis can be improved completely with cessation of maggots in the stool. The large grayish fly belonging to the family Sarcophagidae has a nearly world-wide distribution [16] . Our case was caused by the Sarcophagidae. This is because Sarcophaga species are generally present in rural and urban environments and commonly found in houses and indoor dwellings.
Ingestion of uncooked food or water containing eggs and/or larvae of flies may cause accidental myiasis [4] . When ingested, most larvae are digested in the digestive tract.
Clinical symptoms of intestinal myiasis vary geographically. They include asymptomatic, abdominal pain, nausea, and vomiting [15] . In the present study, the patient presented with abdominal symptoms and generalized symptoms of loss of appetite and weight.
Washing vegetables before using them carefully can solve some of these problems.
Identification of the species of maggots prior to treatment is important since not all types of myiasis are benign [17] . Sarcophaga species are myiasis producers and their habitats make them public health suspects. They were reported to transmit some viruses, such as poliovirus, bacteria, such as Salmonella and Shigella, and protozoan cysts and helminth eggs, such as Entamoeba histolytica, Giardia lamblia, Hymenolepis nana, Trichuris trichiura, and Ascaris lumbricoides [1] . Present case focused on an ordinary microscope for identification of the larvae. Investigation by a scanning electron microscope is also useful for illustrating certain important features that may constitute useful criteria in the larval identification and species differentiation [18] .
Oral treatment of human myiasis comes from anecdotal evidence, most from veterinary medicine. Although a semisynthetic antibiotic of the macrolide family, ivermectin, is proved to be effective against most intestinal parasites [4] , including intestinal myiasis, a broad-spectrum antibiotic of the fluoroquinolone drug class, levofloxacin, is effective for our case.
